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Method
23
Single factor experiment 24 The degree of hydrolysis (DH) is defined as the percentage of nitrogen in the where Ns is the nitrogen content in the supernatant, and Nall is the total nitrogen 28 content in the sample with same weight.
29
The deposition rate (DR) is defined as the percentage of sample dry weight in the 30 precipitate:
where Dry Weightp is the dry weight of the precipitate, and Dry Weightsample is the 33 dry weight of the sample.
34
The DH and DR are measured as described below: 10 g dark muscle, a certain 35 amount water and enzyme were added in jacketed 250 mL glass vessels equipped with 36 a stirrer (IKA C-MAG HS 7, IKA, Germany) and connected to a circulating water bath 
Single factor experiment results
60
In the single factor experiment, DH and DR indexes are used as the indexes to 61 measure the enzymatic hydrolysis efficiency, the combination with the highest DH and 62 the lowest DR is regarded as the most efficient one. In this study, the optimal 63 enzymolysis condition is: the optimal enzyme formula is trypsin and alkaline at the 64 ratio of 2:1, the hydrolysis time was 4 h, the enzyme concentration was 3%, the heat 65 temperature was 55 °C and the solid-liquid ratio was1:9 ( Figure 1 ).
Optimization by response surface design
68
According to the single factor experiment, three individual parameters and three 69 levels in the Box-Behnken design, the hydrolysis degree was chosen as the response 70 value, and the hydrolysis temperature (A), hydrolysis time (B) and content of enzyme 71 (C) were selected to respond to the surface experiment (Supplementary Table S1 ).
72
ANOVA of the data was performed using Design Expert 8.0.5 software. The second- 
